My hypothesis is that acrocyanosis is primarily an abnormality of the blood, the signs of which are manifest in the skin. In health, whole blood increases in viscosity when it is cooled or when it flows more slowly. In acrocyanosis this increase in viscosity is accentuated abnormally under these two physical circumstances.
Due to the superficial anatomical location of the skin blood vessels, the blood flowing through them is rendered peculiarly vulnerable to the effects of a cold atmospheric temperature. When the blood is chilled, its flow rate diminishes and this in itself increases its viscosity. In addition, the time the blood takes to pass through the vessels is prolonged which aggravates the effect of the cold exposure. The signs of acrocyanosis are most obvious over the predominantly uncovered acral areas of the skin which receive least internal body heat such as the fingers and hands, the toes and ankles, and the nose and ears.
The anatomical disposition of the blood vessels in the upper dermis, notably on the venous side of the circulation where the papillary loops drain into the papillary venous plexus, is such that this superficial network is situated close beneath the epidermis throughout its complete length. Thus, the slower flowing venous blood is exposed in this whole segment to atmospheric chilling causing it to flow yet,nore sluggishly.
By use of capillary microscopy in the normal subject, blood stasis can be witnessed in the microvessels when the skin is cold. If the stoppage in these vessels is abnormally prolonged, say for an hour or so, the blood will clot and the vessel will be destroyed. This cold effect can be observed easily in acrocyanosis. In some patients the subpapillary venous plexus itself is proportionately closer to the surface due to the atrophy which results from the clotting within the overlying papillary capillaries. The skin then appears even bluer when it is cold. This blueness will disappear rapidly on elevation of the limb because the blood readily drains out of the skin venules.
The blood destined to flow into the now destroyed papillary capillaries through the arterial candelabras will be diverted from this normal preferential route into the 'thoroughfare channels' (Zweifach & Metz 1955) , which are intercommunicating vessels entering the subpapillary venous plexus directly' from the arterial system. The subpapillary venous plexus will theft dilate. This diversion of flow and dilatation of the plexus may cause a more sluggish flow of blood, although perhaps the same absolute quantity might pass through. This blood will become more deoxygenated, a factor that will further alter its flow properties due to an increase in internal erythrocyte viscosity, and the concentration of red cells will increase due to the escape of their suspending plasma from the capillary; both factors will alter from moment to moment in these microvessels. It is impossible to measure all these features in these minute vessels which are often of less diameter than a red blood cell. The data are necessarily derived from blood sampled from very much larger vessels.
The viscosity and fluidity of whole blood results from a great number of interrelated factors (listed in Copeman & Ryan 1971) . Many distinct and individual abnormalities of blood flow can occur in patients with acrocyanosis (see Ryan & Copeman 1969 , Copeman 1970 ). Among those most easy to demonstrate are:
(1) Increased red cell aggregation blocking the venous arm of the capillary loop.
(2) Increased platelet stickiness, a feature that would encourage platelet aggregation which then would further increase red cell aggregation. This tendency to abnormal stasis and clotting of blood in the superficial dermal venules in acrocyanosis (Crocq 1896 ) and the resulting alteration in the anatomy of the blood vessels in the upper dermis can explain the associated signs of micropapular chilblains (erythema pernio papulosum, Haxthausen 1930 , Hutchinson 1878 ), pink cinnabar spots (Stern 1937), and reticular patterning (Estes 1956) . Micropapular chilblains are visible on the skin when the clotting has affected a sufficiently large cluster of microvessels.
Since Sir Thomas Lewis (1927) , many have tried to explain the signs of acrocyanosis on the basis of: functional disorder of some segment of acral blood vessels whether arterial, capillary or venous; pharmacological oddity of the cutaneous nerves, their endings or responses; a perversion of the action of vasoactive and other agents in the skin; occult immunological irregularities; and other physiological and pathological peculiarities. Burch & Phillips (1963) , exhaustively reviewing all these writings, concluded that the signs could not be satisfactorily explained on such grounds alone. I postulate that the signs in the skin of acrocyanosis or micropapular chilblains are merely different degrees of the same disorder. They result from an accentuation of the normal features of healthy whole blood flow, mainly stasis and clotting on exposure to cold. In these conditions the hyperviscosity of the blood allows clotting to occur only in the cutaneous microvessels exposed to the cold. The disease, then, results from an intravascular defect rather than a blood vessel or skin disorder in the first instance. This blood coagulation disorder is probably not a simple matter but the result of a complex and interrelated series of defects. It only involves the skin and affects no other organs because they are at body temperature. If it were not for the special circumstances of its exposure to surface chilling in the skin microvessels, the blood's defects would have been sufficiently minor to have escaped detection. Rosacea is characterized by a wide range of physical signs. On the one hand is erythema and telangiectasia making up the vascular component, and on the other papules and pustules which constitute the inflammatory aspect of the disease. It is impossible to say which of these components is primary or even whether the inflammation and the vascular components are causally related.
Histogenesis of the Inflammatory
In a previous investigation it was shown that the hair follicles are not the initial focal points of the inflammation so characteristic of papular rosacea (Marks & Harcourt-Webster 1969) . When there is infiltration and disruption or even abscess formation in the follicular epithelium it seems to be a secondary process and not of fundamental importance in the overall biology of the disorder. As the inflammation does not appear to be the result of a follicular disorder, the question remainswhat is the cause of the inflammation?
Detailed examination of biopsy material from patients with papular rosacea has shown the cellular infiltrate to be predominantly distributed around the small blood vessels of the subpapillary venous plexus (Marks & Harcourt-Webster 1969). In addition, in disseminated rosacea there is pronounced vascular involvement amounting to a frank vasculitis in places (Marks & Wilson Jones 1969). Furthermore, telangiectasia and the cedema that is so commonly observed add to the suspicions that the blood vessels are more than incidentally affected and primary vascular involvement could be central to the pathogenesis of the inflammation. For these reasons, the role of small blood vessels in papular rosacea has been investigated in this study by histochemical and autoradiographic techniques. At the same time, and as a corollary to the blood-vessel studies, the rate of proliferation and the enzyme histochemical characteristics of the cellular infiltrate have been examined.
